Possible effects of consistently applying published guidelines on healthy women with breast cancer in their family history were analysed. We investigated 1060 unrelated breast cancer patients and calculated the numbers of first-degree relatives that would be referred to a familial cancer clinic if the guidelines were consistently applied. A first-degree relative was considered a candidate for referral if she was female, without breast cancer at the moment of the interview, alive and over the age of 24. The criteria for referral were based on one Dutch and two British guidelines. According to the Dutch guideline, for one affected woman with breast cancer, 0.25 (95% CI 0.22 -0.28) healthy first-degree female relatives should be offered a consultation at a familial cancer clinic (FCC). Application of the British guidelines would lead to a similar number of referrals. Of all healthy first-degree female relatives, who should be referred to an FCC, 34-37% had an index case among their family who was already known at a genetic department. If current guidelines are consistently applied, a sharp increase in referrals to FCCs may be expected. These guidelines, however, are arbitrary and only limited data are available on the efficacy of this surveillance for high-risk healthy women.
Introduction
Familial breast cancer has been a topical subject in medicine over the last years. In many studies an increased risk of developing breast cancer has been found for firstand second-degree relatives of breast cancer patients. 1 Since the identification of breast cancer genes the referrals to genetic departments have been increasing rapidly in all developed countries. 2 Management of healthy women from breast cancer families is based on individual risk assessment. Several guidelines regarding genetic risk predisposition in these women have been developed and published to guide clinicians in their approach. They are usually based on the Claus tables. 3 -7 The aim of these guidelines, which yield lifetime risks of developing breast cancer, is to decide whether or not a referral for a woman is indicated. According to a guideline published by Hoskins et al, 8 a lifetime risk of 30% or more of developing breast cancer is considered an indication for referral to a familial cancer clinic (FCC). In the Netherlands, as well as in the UK, general practioners are the gatekeepers of the health care system, so they will refer a patient to an FCC. After such a referral further risk-assessment is done by a clinical geneticist, and, in consultation with the woman, breast and/or ovarian surveillance is taken over by the FCC. In the Netherlands there are 10 specialised FCCs, of which eight are located in university hospitals and two in cancer institutes. The American Society of Clinical Oncology (ASCO) recommend to offer DNA mutation analysis for BRCA1 and BRCA2 if the mutation detection rate is about 10%; this recommendation is followed in the Netherlands. 9 The objective of this paper is to study the potential effect of consistently applying sets of referral criteria to healthy female first-degree relatives of breast cancer patients on the number of referrals to familial cancer clinics. Three current guidelines for referral to familial cancer clinics were compared; one Dutch and two British, which are widely used by clinicians involved in the care of breast cancer patients and their families.
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Methods
Patients with a recent diagnosis of breast cancer were asked to participate in the ongoing 'PROSPECT cohort'. This study was carried out in the SouthWest area of the Netherlands (in two academic centres in Leiden and Rotterdam and in one general hospital in Leiden) between 1 November, 1997 and 1 July, 2002. Family histories were collected from 1154 patients. In this analysis only patients with a diagnosis of breast cancer under the age of 70 years were included (n ¼ 1060, 388 from the Leiden area and 672 from the Rotterdam area). The medical ethics committees of the three hospitals approved the study protocol for the 'PROSPECT cohort'. To obtain a family history of all types of cancer in first-and second-degree relatives, an interview and a questionnaire were part of the procedure. Pedigrees were drawn and included in a Cyrillic 2.0 database. Brothers, sisters, parents and children of this patient were regarded as first-degree relatives and paternal and maternal aunts and uncles, paternal and maternal grandparents and grandchildren as second-degree relatives. Information on the number of index patients already known at the genetic departments was also collected.
The numbers of potential referrals were calculated for first-degree relatives. A first-degree relative was considered a potential client for genetic counselling if she was female, without breast cancer at the moment of the interview, alive and over 24 years of age. The age of 25 was chosen as starting point for breast surveillance in high-risk families. 10 The total number of referrals to an FCC was calculated for the three guidelines; NL CBO, UK CSFG and UK BASO.
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In Table 1 , the referral criteria of these three guidelines are given. The mean number of referrals per index case of breast cancer as well as the 95% confidence intervals (CI) were computed. Additionally, the percentage of agreement between the guidelines was assessed. The number of index cases who were already known at a genetic department was assessed as well. Their first-degree female relatives were excluded and the data were analysed again. The mean number of referrals per index case of breast cancer as well as the 95% CI were computed.
This analysis was also repeated after excluding index patients with a diagnosis of ductal carcinoma in situ (DCIS).
To determine whether this study cohort of breast cancer patients was representative for the Dutch female population of women diagnosed with breast cancer, regarding age at diagnosis, a comparison was made with a cohort taken from the Comprehensive Cancer Centre West over the years 1996 -2000. Because distribution of the latter cohort was given as a categorical variable, w 2 was calculated.
Furthermore, a comparison of the family histories was made with earlier reports of population-based studies. 11, 12 Statistical analysis was performed with SPSS 11.01.
Results
In 1060 unrelated family histories of women with breast cancer 29 037 individuals were reported. These families included 3830 first-degree female relatives of whom 2554 (67%) were alive, without breast cancer at the moment of the interview and above the age of 24 years. The referrals to an FCC were estimated in the group of 2554 healthy firstdegree female relatives of the 1060 recently diagnosed breast cancer patients according to the three guidelines. According to the NL CBO guideline, 264 women should be referred to an FCC. For the UK CFSG guideline this was estimated at 296 women and for the BASO guideline at 264 women. 
Based on the Dutch guideline, 36% (95% CI 33 -39) of the first-degree females who ought to get a referral to an FCC had an index family member who was already known at a genetic department. For the UKCFSG and the BASO, this percentage was 34 (95% CI 31 -37) and 37 (95% CI 34 -40), respectively.
DCIS was diagnosed in 15% (n ¼ 156) of the index cases in our study. After exclusion of DCIS, comparable referral rates were found as in the first analyses in which DCIS was included (data not shown).
In the study cohort, breast cancer was diagnosed in 9% of the cases before the age of 40 years, in 28% between the age of 40 and 50 years, in 38% between the age of 50 and 60 years and in 25% between the age of 60 and 70 years. The distribution of age of the index cases was similar to the cohort of the Comprehensive Cancer Centre West. Of the 3880 women diagnosed in the latter cohort with breast cancer, 9% were under the age of 40 years, 28% between the age of 40 and 50 years, 35% between the age of 50 and 60 years and 28% between the age of 60 and 70 years (w 2 ¼ 0.29; df ¼ 3; P ¼ 0.96).
The percentage of index cases with at least a sister affected by breast cancer was 8.6% (95% CI 6.9 -10.3) in our study. In a British population study of 1323 incident cases of breast cancer diagnosed under the age of 65 years, 5% (95% CI 3.8 -6.2) of the women had a sister with breast cancer. 11 According to the Nurses' Health Study of 2318 incident cases of breast cancer under the age of 55 years, 4.1% (95% CI 3.3 -4.9) of the women had a sister with breast cancer. 12 The percentage of index cases with a mother affected by breast cancer was 8.8% (95% CI 6.8 -10.8) in our study and 11% (95% CI 9.3 -12.8) and 10.3% (95% CI 9.0 -11.6) in the two population studies, respectively.
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Discussion
The results of this study indicate that according to three current guidelines, one female first-degree relative in every four newly diagnosed breast cancer patients should be referred to a familial cancer clinic. In this hospital-based cohort of recently diagnosed breast cancer patients, roughly two-thirds of the first-degree relatives in the families seem to have been unknown at an FCC.
The study cohort on which the data are based is representative of women with breast cancer in the Netherlands according to their age at onset. Regarding the family histories, it could be considered that these data are roughly comparable to earlier reports of population-based studies, although the percentage of affected sisters in the presented study is higher and the percentage of affected mothers is lower. The higher percentage of affected sisters could be explained by the younger ages of the incident cases in the population studies. 11, 12 In this study, DCIS (15% of the index cases) was regarded as breast carcinoma. The referral rate for healthy firstdegree female relatives was the same when DCIS were excluded. However, only index cases with DCIS were excluded for this additional analysis because pathology reports concerning breast tumours of other family members were not presented. This may overestimate the number of referrals, but on the other hand this may be comparable with everyday practice. Many relatives with DCIS will be included when considering an affected family history for breast cancer. Clinicians applying guidelines to healthy women with breast cancer in their family history often include women who were diagnosed with DCIS as well. Pathology reports of family members are usually not available and healthy family members mostly consider DCIS as an invasive breast carcinoma. Moreover, DCIS may turn into an invasive breast carcinoma.
Although there is already an increased public demand for information reassurance and cancer screening, it seems that more and more referrals have to be expected based on the results of this study. According to two British studies, an increase of referrals to an FCC has already been seen as GPs are becoming more acquainted with these guidelines. 13, 14 More referrals to an FCC will result in an increase in the use of health care facilities. There will not only be a consultation with a clinical geneticist, but if breast surveillance is indicated, regular visits to a physician combined with mammograms will follow. MRI scans are momentarily offered in a research setting. In general, referrals to the gynaecologist for ovarian surveillance are offered as well if a BRCA1 of BRCA2 mutation is detected in the family, or if a relative has been diagnosed with ovarian cancer. 15 It is obvious that these additional FCC referrals to surgeons, gynaecologists and radiologists are increasing rapidly, more so because FCC referrals for breast and ovarian surveillance have a lifelong character. One may wonder if this lifelong character is justified. As far as we know, there are no evidenced-based data on the desirability of an upper age limit for breast and/or ovarian surveillance. As the known predisposition genes for breast cancer, including BRCA1 and BRCA2, have been estimated to account for only 20 -25% of familial aggregation, 16 the number of healthy women, who may be discharged from breast and ovarian surveillance, based on a negative presymptomatic DNA test result, is also limited.
Current breast surveillance in BRCA1 and BRCA2 families consists of physical examination and mammography and has low sensitivity. 17, 18 Inclusion of a breast MRI in breast surveillance programs of healthy high-risk women might lead to a higher sensitivity and will probably result in a lower mortality rate. 19, 20 No evidence has been found so far for ovarian surveillance as an effective way to reduce mortality. 21 Based on the presented data, it is not possible to give an exact population-based referral rate for FCCs for healthy women in the Netherlands. Every year, approximately 10 000 women in the Netherlands are diagnosed with breast cancer. 22 In this study, the families are unrelated. In the general population there might be an increasing degree of relation, which yields overestimation. A model of potential demand would need to integrate not only incident cases, as in this presented study, but also prevalent ones. In addition, with the unknown numbers of already counted family members in former years, it will be impossible to predict the exact referral numbers for the coming years. Moreover, in the Netherlands and the UK general practitioners are the gatekeepers of the health care system, which is probably not the case in other European countries. In these countries, guidelines might be used directly by clinical geneticists or surgeons, in order to justify further surveillance. Nevertheless it is clear that, if current guidelines for healthy relatives of breast cancer patients are consistently applied by all clinicians involved in the care of breast cancer patients and their families, a sharp increase in the use of genetic services, surgical and gynaecological consultations, as well as breast and ovarian imaging procedures is to be expected.
Scientific advancement in breast cancer genetics combined with a growing public interest in breast cancer prevention could be hindered by economic limitations. The criteria for the management of healthy women from breast cancer families are arbitrary and not yet evidencebased. Only limited data are available on the efficacy of surveillance. For that reason, surveillance of healthy women with a high cumulative risk of developing breast cancer should be included in a prospective study design. Thus, it may be assessed which groups of women will really benefit from surveillance.
